INTRODUCTION
============

Nasopharyngeal carcinoma (NPC) is common in East Asia \[[@b1-ce-2017-035]\], with radiotherapy and surgery being the mainstays of treatment \[[@b2-ce-2017-035],[@b3-ce-2017-035]\]. These are associated with significant morbidity \[[@b4-ce-2017-035]\], including dysphagia and anatomical distortion, which can lead to feeding difficulties. Percutaneous endoscopic gastrostomy (PEG) feeding is commonly used for enteral nutrition, in patients with dysphagia from head and neck malignancies such as NPC \[[@b5-ce-2017-035],[@b6-ce-2017-035]\]. Ulcer formation might occur after PEG insertion \[[@b7-ce-2017-035],[@b8-ce-2017-035]\] which might be associated with gastrointestinal bleeding or perforation \[[@b7-ce-2017-035]-[@b9-ce-2017-035]\].

Most PEG-related ulcers occur at the base of intragastric bumper of the tube, due to pressure necrosis \[[@b6-ce-2017-035],[@b8-ce-2017-035],[@b10-ce-2017-035]-[@b12-ce-2017-035]\]. This usually develops subacutely, occurring in an average of 1--18 months after PEG insertion.13 Gastric ulcers can also occur opposite to the PEG insertion site \[[@b7-ce-2017-035],[@b8-ce-2017-035]\].

CASE REPORT
===========

We describe the case of a 72-year-old female with a large hiatus hernia, who presented to our center with massive hematemesis after reinsertion of a dislodged PEG tube. She had a history of NPC with multiple recurrences, and underwent wide field radiation therapy, left radical neck dissection and a left nasopharyngectomy. The patient was on long term feeding via a 20-French PEG tube. She had earlier visited another center with a dislodged PEG, which had last been changed 6 months before the dislodgement. A new PEG was reinserted at the Accident and Emergency Department and the patient was discharged on the same day.

However, she presented 2 days later at our center, with large volume hematemesis accompanied by blood clots. The patient was intubated for airway protection as she had a low Glasgow Coma Scale score at the time of presentation. Additionally, there was significant blood loss requiring transfusion. Both, a therapeutic gastroscope and a standard gastroscope could not cross the tight upper esophageal sphincter (UES) due to scarring from previous radiotherapy. An Olympus GIF-XP190N pediatric gastroscope (Olympus Corporation, Tokyo, Japan) was eventually used to traverse the stricture.

During endoscopy, the tip of the PEG tube was seen abutting the opposite antral wall just adjacent to the pylorus, resulting in a large Forrest IIb ulcer ([Fig. 1](#f1-ce-2017-035){ref-type="fig"}). A large hiatus hernia (20.2×11.9 cm) was also noted ([Fig. 2](#f2-ce-2017-035){ref-type="fig"}). Therapeutic options were limited, given the smaller working channel of the pediatric gastroscope. Removal of the adherent blood clot and hemoclip application could not be performed. A total of 7 mL of adrenaline was injected into the ulcer edges to secure hemostasis.

During fluoroscopy, most of the gastric corpus and fundus was found to be in the thorax ([Fig. 3](#f3-ce-2017-035){ref-type="fig"}). As a result, there was very limited space in the gastric antrum and pylorus for a new PEG tube insertion. The existing PEG tube was removed to allow healing of the ulcer, and a 16-French Foley's catheter was inserted by an interventional radiologist under fluoroscopic guidance, to maintain patency of the PEG tract. Subsequently, an interim 20-French low profile PEG tube (Kimberly Clark Corporation, Irving, TX, USA) was inserted through the existing tract, 5 days later. The tip of the new PEG tube was placed in the duodenum, to aid healing of the gastric ulcer and enteral feeding recommenced ([Fig. 4](#f4-ce-2017-035){ref-type="fig"}). In addition, the patient was administered Esomeprazole 40 mg twice daily, through the feeding tube, to promote ulcer healing. Three weeks later, reinsertion of a new 20-French PEG tube at a different location in the pyloric antrum, was successfully performed ([Fig. 5](#f5-ce-2017-035){ref-type="fig"}). The procedure was performed by insufflating air through the existing PEG, which allowed adequate visualization of the intra-abdominal gastric lumen despite the large hiatus hernia. The new PEG was inserted via a separate tract, under radiological guidance, despite the narrow working space available due to the hiatus hernia. The patient tolerated the procedures without any further complications, and was discharged shortly thereafter.

DISCUSSION
==========

A hiatus hernia involves protrusion of the upper part of stomach into the thoracic cavity due to a diaphragmatic defect, thus reducing the intra-abdominal component of the stomach \[[@b14-ce-2017-035]\]. Ideally, a PEG should be inserted into the gastric body. However, our patient had a large hiatus hernia, leading to a very small window available for creating a PEG tube insertion site. The original PEG insertion site was in the gastric antrum and this was likely to be due to anatomical limitations posed by the hiatus hernia. Over time, the close proximity of the PEG tip to the opposite antral wall next to the pylorus predisposed it to erosions, resulting in an iatrogenic ulcer. Following hemostasis, reinsertion of a new PEG tube was delayed to allow time for ulcer healing.

There were limited interim feeding options for our patient. Nasogastric tube insertion was impossible due to anatomical distortion of the nasopharynx from the patient's previous nasopharyngectomy. Orogastric tube insertion was also challenging, given the presence of a tight UES stricture, and although technically feasible, would have severely compromised the patient's quality of life. Re-establishment of enteral feeding via a new PEG, was the most viable option for long-term feeding in this patient, who was otherwise well, before the present complication.

Re-establishing enteral feeding through a percutaneous endoscopic transgastric jejunostomy tube via the existing site, could have avoided the risks and challenges of re-inserting the PEG at a different anatomical location. However, enteral feeding through a jejunostomy requires the use of a pump and continuous feeding initially, and the patient might not tolerate eventual escalation to bolus feeding. This could have an adverse effect on the patient's quality of life. Even if the patient is able to tolerate progression to bolus feeding, the boluses have to be given at lower volumes and higher frequencies than via the gastric route. A continuous feeding pump may also be required to deliver the remaining calories at night when the patient is sleeping, resulting in increased healthcare costs to the patient, and increased caregiver burden.

Re-insertion of another PEG tube through the same tract carried the risk of recurrent ulcer bleeding and perforation due to the tight anatomical space in the antrum as described above. Moreover, the partially healed antral ulcer presented an existing mucosal defect directly opposite the tip of the PEG if the same tract were used. Although previous studies have described the use of a low profile PEG (a PEG tube with minimal protrusion of the feeding tube beyond the intra-gastric balloon, to minimize its intra-gastric profile) or reinsertion at an alternative site \[[@b7-ce-2017-035],[@b13-ce-2017-035],[@b15-ce-2017-035]\], they were not performed in patients with a large hiatus hernia due to a limited working space as in this case.

Insertion of a new PEG at a different anatomical site during index endoscopy for hemostasis was not possible, as the patient was not stable. By inserting a temporary Foley's catheter under fluoroscopic guidance and directing the tip into the duodenum, we were able to continuously feed our patient and relieve the erosive pressure effect on the ulcer. This allowed time for the ulcer to heal and the patient's condition to stabilize, before a new PEG insertion was planned. We used an adequately large Foley's catheter in order to prevent leakage of gastric juices around the gastrostomy site. Although maintaining the Foley's catheter in situ while awaiting definitive PEG resiting would have been a safe and effective option to maintain enteral feeding, our patient was severely deconditioned during her hospital stay, and an interim low profile PEG made nursing care easier and allowed our patient to participate in physiotherapy and rehabilitative exercises. The definitive PEG resiting procedure was anticipated to be complex given her known anatomical distortions, and having reliable enteral access enabled her to receive adequate nutrition and permitted active participation in physiotherapy. This was crucial in expediting the optimization of her nutritional and functional status.

When a new PEG was inserted through the existing tract in the interim, the tip was placed in the duodenum and confirmed radiologically. This prevented further erosion of the existing antral ulcer until insertion of a PEG via a new tract could be performed. Considering the multiple challenges for PEG insertion via a new tract in this patient, a fluoroscopically guided approach was deemed most appropriate. The low profile PEG was used to insufflate air into the stomach. This expanded the working space to allow better visualization of the intra-abdominal gastric lumen during insertion of the new PEG under radiological guidance, thereby overcoming the technical difficulties posed by the large hiatus hernia and the presence of a large antral ulcer.

Our case highlights the challenges faced during PEG insertion in patients with a large hiatus hernia. The distorted anatomy increases the risk of tube malposition and iatrogenic ulceration. Fluoroscopic guided insertion in the setting of a distorted gastric anatomy might be a safer option, including the use of a low profile PEG tube to reduce the risk of mechanical injury. In the event of severe bleeding from a gastric ulcer secondary to a poorly positioned PEG, a temporary large bore Foley's catheter inserted through the same gastrostomy tract will allow feeding to continue and the ulcer to heal.
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![Retroflex view on gastroscopy demonstrating tight gastric space secondary to hiatus hernia, with most of the corpus located above the diaphragm.](ce-2017-035f2){#f2-ce-2017-035}

![Stomach insufflation via existing the percutaneous endoscopic gastrostomy tube prior to tube change. The gastric fundus and most of the corpus is located within the intrathoracic space.](ce-2017-035f3){#f3-ce-2017-035}

![An interim 20-Fr low profile percutaneous endoscopic gastrostomy tube was inserted via the existing tract, with the tip placed in the duodenum.](ce-2017-035f4){#f4-ce-2017-035}

![A new 20-Fr percutaneous endoscopic gastrostomy tube was inserted at a different anatomical site under fluoroscopic guidance.](ce-2017-035f5){#f5-ce-2017-035}
